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Abstract
Throughout the Asia-Pacific region, despite government efforts to promote the use of 
information and communication technologies (ICT) in schools the acceptance and use of these 
technologies by classroom teachers has been slow to take off. This study focused on 
ascertaining the effectiveness of a school-based, on-site, and ongoing professional 
development program conducted in a primary school in Hong Kong. There were training 
sessions conducted by fellow teachers, and participatory action research groups to share 
resources and experience in incorporating ICT in teaching. Teachers’ incorporation of 
computers in teaching was significantly increased in the first year of intervention but showed 
fluctuation in the second year. A number of explanations for these changes were offered by 
teachers in their interviews. The lower self-ratings in year two may be due to changes in 
self-perception rather than changes in actual ability or practices.  
Background 
Many advocates of information and communication technologies (ICT) in education 
believe that the incorporation of ICT in education is necessary for preparing citizens for the 
work force of the future (Ertmer, Addison, Lane, Ross & Woods, 1999) and facilitating 
students to learn and teachers to teach effectively (Cuban, 2001). Hence many countries like 
Australia, Canada, Japan, the United Kingdom, and the United States have implemented a 
range of initiatives for promoting ICT in education. Hong Kong is no exception. The Chief 
Executive of Hong Kong, Mr. Tung Chee Wah (1997), launched an initiative called the 
Five-Year Strategy of Information Technology for Learning in a New Era (Education 
Manpower Bureau, 1998). This government initiative provided HK$3,770 million to schools 
as capital and recurrent grants to set up computers, networking, and other infrastructure, as 
well as teacher professional development. Large scale teacher training programs were 
implemented and supported. However, change depends on the enthusiasm, commitment, and 
leadership shown by individual schools and their communities. We describe the journey 
taken by one school and its staff in their attempt to incorporate ICT into teaching and 
learning. 
Framework of the Project 
This project focused on testing the effects of an in-school professional development 
program on teachers’ acceptance and use of ICT in teaching. Hence, an effective professional 
development strategy was central to this project. The professional development intervention 
was designed around five principles: (1) the development of a school-based community that 
involved everyone, (2) delivery of workshops and seminars that were conducted on-site at the 
school, (3) training sessions that were co-planned with teachers and ongoing to address 
specific needs, (4) support that was provided through peer-tutoring and mentoring within a 
participatory action research framework, and (5) observation of classroom teaching of 
selected teachers that was observed by one of the researchers (the first author) to provide 
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feedback to the observed and to gather case study material. The observer adopted the role of 
critical friend.  
The research question was: What were the effects of this professional development 
initiative on teachers’ integration of ICT in teaching? To investigate the effects of the 
professional development initiative, the following indicators were used: (1) what were the 
changes in teachers’ perceptions of their ICT skills as a result of the intervention? (2) what 
were the changes in their self-efficacy as a result of the intervention? and (3) what were the 
changes in teachers’ incorporation of ICT in teaching?  
Conceptual Framework 
A purpose of the intervention was to motivate teachers to enhance their knowledge 
and skills, and hence to change their beliefs which would, in turn, change their practice. 
Bandura’s expectancy-value model and social learning theory (1977) is considered a useful 
theory for examining motivation in studies of various areas such as health functioning, 
anxiety and phobic disorders, and teaching and learning including the subjects of chemistry, 
computers, mathematics, peer assisted learning, science, and writing. Performance 
accomplishment, vicarious experience, verbal persuasion, and emotional arousal are the four 
sources upon which efficacy expectations are based (Bandura, 1977).  
Since using computers and ICT in teaching is an innovation, Rogers’ (1995) diffusion 
theory was also applicable. Both Bandura’s and Rogers’s theories underpin the framework of 
the study. 
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The development of the professional development strategy was informed by the 
findings of prior research related to the content of training, the location and duration of 
training, the use of peer support, and the use of structured observation of teaching. 
Focus on Knowledge and Skill 
The focus of the professional development was to build knowledge and confidence to 
implement change. Teachers’ knowledge of and skills in using ICT is frequently found to be 
the first obstacle to adoption. Sparks and Loucks-Horsley (1990) found that training is a 
cost-effective means for teachers of the whole school to acquire such knowledge and skills, 
so there was a training component in the program. It has been found that school-based 
training is preferable because participants take part in determining objectives and have 
opportunities to get involved in planning the content from the beginning (Levine, 1985) so 
that the content is planned in response to assessed needs, and activities are built upon the 
current understandings of teachers, and moving from the known to the unknown (Fullan, 
1982).  
Location of Training 
When the training is on-site, that is in the school computer room, multimedia 
language centre, and classrooms, on-site resources can be fully utilised (McDougall & Bretts, 
1997) and “the site is physically and psychologically comfortable for participants” (Dunlop, 
1990, p. 11). An on-the-job training program (Fullan, 1982; McDougall & Bretts, 1997) aims 
at providing ICT knowledge relevant to a teacher’s location (Dunlop, 1990). Participants are 
able to locate a particular activity in a larger context that is directly related to their 
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experiences (Hinson, Caldwell, & Landrum, 1989). Thus, whatever is learned by teachers can 
be applied immediately in their own classrooms. Teachers can increase their repertoire of 
teaching techniques and self-efficacy after successfully trying new practices learned from the 
training sessions (Bandura, 1977; Sparks & Loucks-Horsley, 1990).  
Duration of Training 
As one-shot seminar type professional development activities are not effective and 
should be avoided (Hinson et al., 1989), the literature suggested ongoing staff development 
with concrete, teacher-specific and extended training (Bennett, 1995; Joyce & Showers, 
1982; McDougall & Bretts, 1997), spaced some weeks apart for opportunities for classroom 
practice would be more effective. An emphasis was placed on hands-on activities so that 
teachers could have maximum opportunity for involvement, performance accomplishment, 
vicarious experience, and self help (Bandura, 1977; Bennett, 1995; McDougall & Bretts, 
1997; Levine, 1985). The goals of the professional development activities were consistent 
with those in the daily work setting (Fullan, 1982). 
Peer-to-peer strategy 
Peer coaching has been found to be highly effective (Sparks, 1983) and was an 
important component of this intervention. Teachers prefer their peers as trainers and feel 
more comfortable exchanging ideas, and they play a more active role in workshops. Further, 
psychological safety is a key to effective staff development (Bennett, 1995), and as fellow 
teachers (peers) serve as coaches to one another (Joyce & Showers, 1982) activities are 
conducted in a climate of trust, peer support, and open communications. In this way, peer 
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tutors become change agents who are compatible with client needs (Rogers, 1995) and are 
able to empathize by putting themselves into the roles of the participants, (Rogers, 1995). 
Since the peer tutors work in the same environment and are close to the context; often 
understand it best, are able to put themselves into the situations of the participants, have 
better ICT knowledge and skills (Rogers, 1995), have and a strong interest in the problems 
and issues addressed, and are personally committed to finding workable solutions, the 
strategies they develop are more likely to succeed (Guskey, 2000). Participants not only 
increase their specific knowledge and skills, they also enhance their ability to work 
collaboratively and share in decision making (Guskey, 2000) and grow in confidence. The 
peer tutors, by participation in the process of development of teacher training sessions and 
improvement of teachers teaching (Guskey, 2000; Sparks & Loucks-Horsley, 1990), will 
become more appreciative of individual differences, more aware of the perspectives of others, 
acquire skills in group dynamics, and they are able to capitalise on their ‘internal expertise’ 
(Hobbs, 1989).  
Structured observation 
An observer gains professional expertise by watching a colleague, preparing the 
feedback, and discussing the common experience (Bandura, 1977) while the teacher being 
observed benefits from another’s point of view, gains new insight, and receives helpful 
feedback (Guskey, 2000). Participatory action research (PAR) is the application of 
fact-finding (Burns, 1998), using rigorous, systematic inquiry through scientific procedures to 
solve practical problems (Burns, 1998) and to investigate human actions in a social situation 
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at the classroom or school level (Burns, 1998; Guskey, 2000). Somekh and Davis (1997) 
found “action research is a practical and effective methodology for promoting effective, 
long-term use of ICT in education” (p. 125). 
Constraints 
Several contextual issues impeded change, including the curriculum orientation in 
Hong Kong and the rapid reforms being implemented across all areas of education. Hong 
Kong is a Confucian-Heritage culture where modesty is always stressed and observed (Biggs 
& Watkins, 2001; Huang, 2002; Jan, 1980). The implantation of British institutions for over 
150 years has reinforced a strong emphasis on examination results. Both cultures have had a 
deep influence on the Hong Kong education system shaping it into one that is 
examination-oriented, norm-referenced, subject-based, highly segregated, schedule-tight and 
teacher-centred (Biggs & Watkins, 2001; Lo, 2000). In this context, reforms advocating open 
ended, constructivist oriented teaching and learning are difficult. Time is deemed precious 
and opportunities to employ ICT would be counterproductive for teachers wanting to merely 
“cover the curriculum.” 
There have been many top-down education reforms implemented over recent years. In 
Hong Kong, 70 percent of teachers report that they are under enormous pressure due to these 
rapidly changing education policies (HKPTU, 2001; 2003). They work very long hours and 
therefore have no time for learning and using ICT in teaching and learning. Schools and 
teachers are experiencing infrastructural barriers such as very limited physical space for 
accommodating computers and related peripherals in computer rooms, classrooms, and staff 
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rooms (Chung & Ngan, 2002). Ngan and Lee (2002) found in a survey that 37 percent of 
Hong Kong teachers never used a computer in their teaching, 30 percent used one to five 
strategies incorporating ICT in teaching, 7 percent used six to ten strategies and 8 percent 
used more than eleven strategies. The survey by the City University (Singtao Education News, 
2003) found that the average time teachers expended incorporating ICT in teaching was less 
than 5 percent. 
Methods 
This research adopts a case study methodology (Yin, 1994). Informed by the literature, 
a school-based, on-site and ongoing professional development program with fellow teachers 
as tutors in training sessions and leaders in weekly participatory action research activities was 
developed for implementation. This professional development model had all the benefits and 
effectiveness of enhancing teachers’ ability in using ICT in teaching, nurturing a 
collaborative and collegial atmosphere with assistance in different forms, including 
experience sharing, resources sharing, and collaborative and cooperative teaching. Could the 
most effective professional development model in western classrooms described previously 
be effectively implemented in Hong Kong? 
Setting of the Study 
In 1999 and early 2000, although schools and teachers felt the need to use ICT in 
teaching, it was not feasible for the researchers to obtain the full support of the school 
authorities, the principals and the teachers in multiple schools to embark on a full-scale 
implementation study. The principal and teachers of Philanthropy Primary School 
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(pseudonym) were willing to participate, so this school was chosen as a single case for 
in-depth study. It is a typical whole-day school with 40 teachers and 28 classes and is located 
in the residential area of families of low to medium economic status in the Kowloon 
peninsula of Hong Kong. 
Participants 
The principal of the primary school was a visionary leader who wanted to lead her 
teachers and students into a new era of teaching and learning. The teachers of the school were 
also eager to find out various ways to master the techniques and skills in using ICT in 
teaching in order to enhance their teaching. One of the researchers (the first author) has been 
working to promote computer and ICT education for over two decades. He was committed to 
helping teachers of the school develop an effective professional development program so that 
they could learn to use ICT effectively in their teaching in order to facilitate their students’ 
effective learning.  
Over the two-year period all teachers in the school actively participated in the study. 
Since there were teachers who left the school after the first year, and new teachers who joined 
the school in the second year, some of the responses in the surveys and timetable reports were 
not useful. In order to yield reliable results, only the data of those 31 teachers who 
participated throughout the entire two-year project were used in the data analysis. 
The Three Components of the Study 
This case study entailed three components in data collection and analysis, namely, 
situational analysis, qualitative case-study, and quantitative surveys. In this paper, only the 
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quantitative results are fully presented. A full discussion of the situational and case-study 
analyses will be presented in subsequent publications. 
Quantitative Surveys 
There were two instruments used in this study. The first instrument was a 
questionnaire called the Chinese Information Technology Integration in Teaching Efficacy 
Beliefs Instrument (CITITEBI), developed by adapting the Microcomputer Utilisation in 
Teaching Efficacy Beliefs Instrument (MUTEBI) (Enochs, Riggs & Ellis, 1993). The 
CITITEBI provided data for indicators 1 and 2: 1) Teachers’ perceptions of their own ICT 
skills and 2) Teachers’ self-efficacy in using ICT in teaching. The instrument was validated 
using a survey of 37 primary schools with 975 returns out of 1249 teachers surveyed in the 
Shatin District of Hong Kong (Leung & Chui, 2001). 
The second instrument was a modified timetable for each teacher in which the teacher 
documented the frequencies of incorporation of various strategies selected from a repertoire 
of ICT strategies in teaching displayed in a column in the timetable. There were also spaces 
for teachers to record the problems encountered when using ICT in classroom teaching and 
solutions they used in such situations. 
Analyses of Data 
Descriptive statistics, repeated-measure ANOVA, pairwise comparison t-test, and 
effect size calculations were used in the analyses of the survey and timetable data. 
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The Professional Development Intervention 
The intervention included a school-based, on-site and ongoing ICT training with 
peer-tutoring, participatory action research (PAR) activities and classroom observations. The 
study was conducted in four stages as shown in Figure 1.  
[Insert Figure 1 about here.] 
Stage 1 included a three-hour seminar to introduce participatory action research and 
build rapport. Stage 2 included two two-hour seminars on how to develop PowerPoint slides 
for teaching and to present the 15 strategies in using ICT in teaching. Stage 3 was 27 weeks 
and stage 4 was 37 weeks, each including training, follow-up support, data-gathering, and 
reporting. 
Results 
The situational analysis revealed that the Hong Kong education system has shaped a 
didactic, expository, teacher-centred and teacher-directed approach to schooling. Teachers 
have to cover the scheduled content in a specified duration of time so that they can prepare 
students for examinations. The poor infrastructure, lack of space and equipment and 
resources became major barriers preventing teachers from using ICT effectively in teaching. 
Class size and classroom settings, students’ lack of experience with project and independent 
learning, difficult Chinese text entry, and parents’ inability to provide their children with a 
home computer and the required software, made doing student projects very difficult. The 
many education reforms with the momentum of an avalanche and tsunami right at their heels 
have created enormous pressure on teachers, forcing them to overwork unrelentingly and 
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leaving them little time for whole-hearted concentration on their study of ICT. Countering 
these barriers to some extent were the stipulations of the Education and Manpower Bureau, 
which provided a substantial external incentive for teachers to adopt and engage in the use of 
ICT in teaching. This factor was particularly significant given an employment situation when 
there was a surplus of teachers and declining student numbers. This pressure to adopt an 
innovation is consistent with Rogers’ (1995) classification scheme for the adoption of 
innovation by authority.  
Teachers at Philanthropy Primary School faced more barriers than teachers in schools 
with better buildings and facilities. However, they were influenced by the government, 
school,l and media and became aware of the advantages of incorporating ICT in teaching. 
With the support from the school authorities, teachers were willing to squeeze their time to 
learn to incorporate ICT in their teaching. 
Three indicators of personal change were evident. Indicator 1 drew upon the 
CITITEBI surveys of teachers’ perceptions of their own ICT knowledge and skills. The 
results showed that there was a significant increase in the first year, t(30) = -6.751, p < .01 
and effect size = 0.85, and a significant drop in the second year, t(30) = 3.448, p < .01 with 
effect size = -0.57. The overall increase in teachers’ perceptions of their own ICT skills and 
knowledge over two years was t(30) = -2.573, p < .05 with effect size = 0.40.  
Indicator 2 was the change in teachers’ self-efficacy in using ICT in teaching 
(CITITEBI). These results showed that teachers displayed a pattern similar to teachers’ 
perceptions of their ICT skills. Their self-efficacy increased significantly after the first year, 
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t(30) = -6.867, p < .01 with effect size = 1.21, and scores significantly decreased at the end of 
the second year, t(30) = 3.443, p < .01. The overall increase was still significant, t(30) = -3.32, 
p < .01 with effect size = 0.67. By analysing the data on teachers’ perceptions and 
self-efficacy with age groups, it was found that older teachers with relatively low initial 
knowledge and skill levels in ICT could maintain or even enhance their perceptions and 
self-efficacy in the second year, but younger teachers with higher initial knowledge and skill 
levels showed larger reductions. Two explanations for the lower perception and self-efficacy 
scores were offered by younger teachers during interviews. One explanation referred to the 
different levels of applications of ICT in teaching. Before they used ICT more extensively in 
their teaching, the younger teachers believed they were quite expert in ICT, especially 
compared with the older teachers. As the basics of ICT were relatively easy for the younger 
teachers, there were more levels for the older teachers to record an advance in their ICT skills 
given that their initial scores were at a lower level. Subsequently, the older teachers reported 
a higher increase in their perceptions and self-efficacy, as well as their frequency of using 
computers. For the younger teachers, who scored at higher initial levels because of the 
familiarity with the basics, their gain scores were not as high. After they tried to do more 
advanced development of teaching materials, they inevitably came across more problems and 
their learning advance slowed. They no longer claimed expert status on the questionnaire but 
chose one level lower on the scale. The other factor was attributable to the Chinese 
philosophy, deeply influenced by Confucius and Lao-Tzu, that people should be modest and 
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humble (Jan, 1980). That may explain why the younger teachers did not report increases in 
their perceptions and self-efficacy as much as the older teachers. 
Indicator 3 drew upon an analysis of the teachers timetables that logged their use of 
ICT in particular lessons. This analysis revealed that there was a significant increase in the 
number of periods, t(30) = -5.205, p<.01, and the number of weeks, t(30) = -6.269, p<.01, in 
which teachers incorporated ICT in their teaching per teacher per week from the first to the 
second year, although the increase in the number of strategies incorporating ICT in teaching 
per teacher per week was not significant. Teachers became more selective in using ICT 
strategies in their teaching in the second year. The increase of teachers’ incorporation of ICT 
in teaching can also be seen from the significant increase in teachers’ frequency of computer 
use, t(30) = -2.619, p < .05 and effect size = 0.53 in the first year. Although the increase in 
the second year was not statistically significant, t(30) = -0.421, p=.677 and effect size = 0.07, 
the overall increase is significant, t(30) = -3.978, p < .01 and effect size = 0.61. The 
improvement can also be compared with the results of a contemporary study as shown in 
Table 1.  
[Insert Table 1 about here.] 
The average percentage of time incorporating IT in teaching by teachers in the current study 
was found to be 5.3 percent in 2001-02, while a survey of 152 primary schools conducted by 
the City University Professional Consultancy Limited (Singtao Education News, 2003) in 
May 2003 showed that the average time incorporating IT in teaching by teachers of these 
schools during school year 2002-03 was less than 5 percent as mentioned earlier. 
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 Conclusions and Implications 
The quantitative data from the study indicates the general effects of a professional 
development initiative on teachers’ integration of ICT in teaching. Our research question was 
designed to probe the changes in three dimensions: self perceptions of skill, self efficacy in 
the use of ICT, and the extent to which teachers attempted to adopt ICT in their teaching. 
Clearly there were changes for most teachers in their confidence and sense of self-efficacy 
which was reflected in increased ICT use. Personal confidence did appear to drop during the 
second year and reasons have been suggested based on humility and on the realisation by 
teachers that they were still novices and many strategies for the use of ICT in pedagogically 
sound ways were still to be mastered. One can conclude that the professional development 
initiative enhanced teachers’ beliefs and practice and enabled them to change their practice by 
incorporating ICT in their teaching. 
An implication of the study is that the school-based, on-site and ongoing professional 
development program with peer-tutoring and participatory action research activities was 
effective in enhancing teachers’ incorporation of ICT in their teaching in a school in Hong 
Kong. These findings may also apply in similar schools in other Confucian-Heritage cultures 
such as Japan, Korea, Mainland China, Taiwan, and Singapore. Indicators showed that 
teachers’ beliefs and practice in incorporating ICT in teaching can be significantly increased 
after a professional development program. Joint planning, peer tutoring, ongoing delivery and 
the role of a critical friend engaging on-site with teachers were key elements in the 
intervention. The use of constructs such as self-efficacy provides a useful measure to monitor 
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the delivery of professional development. The challenge of incorporating ICT into teaching 
and learning is of international concern. The research and implementation project reported 
here provides a base for building and assessing teacher capability across cultural boundaries. 
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  Stage I Stage II Stage III Stage IV  
    
 9/2000 10/2000 10/2000 – 6/2001 9/2001 – 6/2002  
    
 Rapport Prerequisite knowledge Training & PAR Autonomous  
 
 
   
 PAR intro  PPT  ICT in teaching School-based training Training  
  
PAR meetings PAR meetings  
  
Timetable report Timetable report  
 
  
 Survey  Survey  Survey  
  
Interviews Interviews  
  
 
Observation
 
Observation  
 
 
 
  
Figure 1. Four stages of the research design 
 
Table 1. Comparison of IT strategies used in teaching between 1457 teachers from 66 
schools (Ngan & Lee, 2002) and those at Philanthropy Primary School.
No. of strategies Ngan & Lee (2002) 
Philanthropy 
2000-01 
Philanthropy 
2001-02 
Mean # strategies per year 4.73 38.84 59.58 
Never used 36.5% 0 0 
Did not answer 18% 0 0 
1 – 5 strategies 30% 3.23% 0 
6 – 10 strategies 7.2% 12.9% 6.45% 
More than 11 strategies 8.3% 83.7% 93.55% 
Mean # periods per year  9.58 29.65 
1 – 5 periods  29.03% 6.45% 
6 – 10 periods  38.71% 3.23% 
More than 11 periods  32.26% 60.32% 
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